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ABSTRACT: 

PROBLEM TO BE SOLVED: To provide evaporation cell supplement 
equipment of 

organic EL element manufacturing equipment, which can reduce the 
manufacturing 

cost of the organic EL elements by improving the operation efficiency of the 
manufacturing equipment by filling up the evaporation cells, while maintaining 
the vacuum of a vacuum chamber without stopping operation of the equipment. 

SOLUTION: The evaporation cell 4 is installed in a conveyance stand 63 
accommodated in a supplement tub 61. The supplement tub 61 is intercepted 
in 

airtight to the exterior and the vacuum chamber 2, and it becomes possible to 
be vacuumed again. When a gate valve 84 is opened and a passage 69, which 
is 

between the supplement tub 61 and the vacuum chamber 2 is opened, the 
conveyance stand 63 is carried horizontally to an advanced position in the 
vacuum chamber 2 from a charge position in the supplement tub 61 by the 
operation of a driving mechanism 70, which has a rack 74 and a pinion 73. A 
fitting part 21 of a drive means 5, which operates in the direction of length, 
fits to the evaporation cell 4 installed in the conveyance stand 63, and it can 
move to a heating position or a cooling position. 
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* NOTICES* 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3 .In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The driving means which you have [ driving means ] the engagement section which engages 
with the evaporation eel in which the organic raw material is held possible [ balking ], and makes it go 
up and down said evaporation eel to a rise location, And it has a heating means to heat said evaporation 
eel which occupies said rise location in order to evaporate said organic raw material. In the organic EL 
device manufacturing installation to which the vacuum evaporationo to the substrate of said organic raw 
material which evaporated from said evaporation eel is performed inside a vacuum chamber While being 
attached in said vacuum chamber, the interior can be vacuated and the exterior and said vacuum 
chamber are received. The supplement tub which can be closed in the seal condition, respectively, The 
conveyance base which has the installation section which lays said evaporation eel for a supplement in a 
positioning condition while being able to hold in said supplement tub, And it has the drive which 
conveys said conveyance base possible [ a round trip ] between the loading location in said supplement 
tub, and the advance location in said vacuum chamber. Said driving means can descend to the downward 
location of the lower part of said conveyance base conveyed in said engagement section in said advance 
location. Said evaporation eel The organic EL device manufacturing installation change from engaging 
with said engagement section which carries out rise passage of said conveyance base, and it being raised 
from said installation section, carrying out engagement balking from said engagement section which 
carries out downward passage of said conveyance base, and residual installation being carried out at said 
installation section. 

[Claim 2] The organic EL device manufacturing installation according to claim 1 which consists of the 
closing motion door which permits receipts and payments of said evaporation eel from the outside to 
said supplement tub, and which can be sealed being prepared in said supplement tub, and the gate valve 
which can be switched between the closed states which change sealing cutoff into the open condition of 
permitting passage of said conveyance base being prepared between said vacuum chambers and said 
supplement tubs. 

[Claim 3] It is the organic EL device manufacturing installation according to claim 1 or 2 which **** 
said conveyance base in the conveyance direction, can lay said evaporation eel of two or more trains, 
and consists of being set as two or more locations corresponding to said advance location of said 
conveyance base being conveyed to the location as for which said evaporation eel carries out 
engagement or engagement balking with said engagement section of said driving means for said every 
train. 

[Claim 4] It is an organic EL device manufacturing installation given in any 1 term of claims 1-3 which 
said conveyance base is supported with two or more rollers which can rotate freely, and consist of 
having the drive motor which drives the pinion which said drive is supported free [ the rotation to the 
rack currently formed in the flank of said conveyance base, and said supplement tub ], and gears on said 
rack, and said pinion. 

[Claim 5] An organic EL device manufacturing installation given in any 1 term of claims 1-4 which 
change from the receptacle section which supports the point of said conveyance base conveyed in said 
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vacuum chamber being arranged to said vacuum chamber. 

[Claim 6] It is an organic EL device manufacturing installation given in any 1 term of claims 1-5 which 
consist of the through tube which said engagement section of said driving means can pass being formed 
although passage of said evaporation eel is not permitted in said installation section of said conveyance 
base by said evaporation eel's holding said organic raw material in the interior, and consisting of the 
tubed container which has the pars basilaris ossis occipitalis with which said engagement section of said 
driving means can engage. 

[Claim 7] An organic EL device manufacturing installation given in any 1 term of claims 1-6 which 
consist of a eel cooling means to cool said evaporation eel being established in the vertical direction 
mid-position between said rise location and said advance location where said conveyance base was 
conveyed. 

[Translation done.] 
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precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the organic EL device manufacturing installation which 
enabled the supplement of an evaporation eel, even if an organic EL device manufacturing installation is 
working in the organic EL device manufacturing installation which forms an organic thin film on a 
substrate with the vacuum deposition which makes the evaporative gas of the organic raw material 
which heated the evaporation eel and was produced adhere on a substrate. 
[0002] 

[Description of the Prior Art] An organic EL device like an organic electroluminescence 
(electroluminescence) display is the field luminescence display device of all solid-state molds in a thin 
shape, and since a back light is unnecessary, there is little power consumption, it is reliable and the high 
definition and the high-definition display of high contrast are possible, its attention is paid to it in the 
field of the display in recent years. The organic EL device is equipped with the metal electrode which 
turns into cathode on substrates, such as a printed-circuit board, at the time of completion by vapor- 
depositing a metallic material on the organic thin film and the organic thin film of the organic EL device 
used as the transparent electrode which turns into an anode plate at the time of completion, and the 
luminous layer formed on the transparent electrode. Such an organic EL device is manufactured by 
forming a metal electrode and a transparent electrode by the vacuum deposition method or the sputtering 
melhod, and forming an organic thin film with a vacuum deposition method. 

[0003] Vacuum deposition of an organic thin film is performed by making the gas organic raw material 
which the evaporation source which held the organic raw material which is a vacuum evaporationo 
ingredient in the interior was heated within the vacuum tub, and the organic material was evaporated, 
and evaporated adhere to the downward vapor-deposited field of the substrate arranged above an 
evaporation source, and making it specifically form. An evaporation source can be used as the 
evaporation eel which held the organic raw material, for example, was formed from a container like the 
crucible formed from proper ingredients, such as a ceramic and clear glass. The movable shutter for 
controlling vacuum evaporationo is formed in right above [ of an evaporation eel ], or the location 
[ directly under ] of a substrate. It prevents that the emission which contained the impurity by making a 
movable shutter into a closed state adheres to a substrate in early stages of vacuum evaporationo, and a 
movable shutter is opened after fixed time amount progress from which the vapor rate of a raw material 
became fixed, and where control of an evaporation rate is stabilized, membrane formation to the vapor- 
deposited field of a substrate is performed. An organic thin film is fabricated by the predetermined 
pattern by vapor-depositing in the condition of having arranged the predetermined mask on a substrate at 
every membrane formation. 

[0004] As one approach of heating an organic raw material indirectly and gasifying it, a raw material 
container is formed by crucible, a heater is formed in that perimeter, and there is a method of heating 
crucible by energizing at this heater. Moreover, metallic materials, such as a tungsten with the high 
melting point, a tantalum, and molybdenum, are processed in the shape of sheet metal as resistance 
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heating vacuum deposition, a raw material container is manufactured from the metal plate which made 
electric resistance high, and there is also a method of evaporating an organic raw material by making a 
direct current pass and generate heat in the raw material container. Since the structure of a 
manufacturing installation becomes simply cheap, this approach has spread in a vacuum deposition 
method. As approaches other than the approach of heating an organic raw material indirectly, an 
electron beam and a laser beam are irradiated directly at a raw material, and there is electron beam laser- 
beam vacuum deposition which evaporates a raw material with the energy. 

[0005] When having evaporated conventionally the organic raw material contained in an evaporation 
eel, supplement and exchange of an evaporation eel are performed by collecting the containers of the 
evaporation eel arranged in the predetermined location in a vacuum chamber, and loading the above- 
mentioned predetermined location with the evaporation eel in which a new organic raw material was 
held. Since a new evaporation eel is put on the exterior of an organic EL device manufacturing 
installation, after once canceling the vacuum in a vacuum chamber and performing supplement and 
exchange of an evaporation eel on the occasion of a supplement and exchange of an evaporation eel, the 
inside of a vacuum chamber is vacuated again. Among this activity, especially re-vacuation of a vacuum 
chamber required time amount, and has barred efficient operation of an organic EL device 
manufacturing installation. 

[0006] Since the organic material is very expensive, in order to supply an organic EL device cheaply, it 
is important to reduce the manufacturing cost of an organic EL device, and it is required to operate a 
manufacturing installation continuously and to manufacture as many organic EL devices as possible 
during continuous running of the once of a manufacturing installation especially. That is, if a 
manufacturing installation is frequently stopped in order to perform a supplement and exchange of an 
organic raw material since evaporation of an organic raw material is performed within the chamber of 
the manufacturing installation highly made into the vacua, whenever [ the ], vacuum discharge and re- 
vacuation of a vacuum chamber will be needed, the operation effectiveness of equipment will get worse, 
and product cost will go up. Therefore, even if it is the case where the eel mold evaporation source 
which can hold at once comparatively a lot of amounts of raw materials is used, it is desirable to vapor- 
deposit to a substrate continuously by the vacuum tub of the manufacturing installation once made into 
the vacuum. 

[0007] Two or more crucibles with which the organic material was filled up into the hold interior of a 
room separated possible [ a vacuum chamber and cutoff] with the gate valve are prepared, any one of 
the crucibles of these is chosen, and an example of an organic thin film deposition system which 
attached the crucible in the evaporation source in a vacuum chamber (source of heating) by the carrier- 
robot device in which it has a hand and an arm is indicated by JP,2000-223269 A. A carrier-robot device 
has complicated structure, and it passes in a vacuum chamber, and conveyance of a crucible is restricted 
to one piece at once. Since an evaporation source cannot change a height location, either, flexibility 
corresponding to cooling of an evaporation source etc. is not expectable. 
[0008] 

[Problejn(s) to be Solved by the Invention] As mentioned above, in suspending operation of a 
manufacturing installation at every supplement of an evaporation eel, and canceling the vacuum of a 
vacuum chamber to it about manufacture of an organic EL device, it is necessary to vacuate a vacuum 
chamber again after exchange and a supplement of an evaporation eel, operation effectiveness of a 
manufacturing installation cannot improve, and the manufacturing cost of an organic EL device cannot 
be reduced. Moreover, while the manufacture cost of a manufacturing installation goes up that the 
device to which the evaporation eel after a supplement is moved to a heating location is complicated, 
operation effectiveness does not improve, either, but the manufacturing cost of an organic EL device is 
raised further as a result. Therefore, supply is made possible for an evaporation eel into a vacuum 
chamber from the exterior, an evaporation eel is filled up, not stopping operation of the manufacturing 
installation of an organic EL device, and maintaining the vacuum of a vacuum chamber, and the 
technical problem which should be solved at the point to which it is an easy device to a heating location, 
and the evaporation eel after a supplement is moved promptly occurs. 



[0009] The purpose of this invention has maintained the vacuum of a vacuum chamber about 
manufacture of an organic EL device, without suspending operation of a manufacturing installation. By 
supplying an evaporation eel in a vacuum chamber from the exterior, filling up an evaporation eel, and 
moving an evaporation eel even to a heating location promptly after'a supplement It is offering the 
organic EL device manufacturing installation which enables the restart at an early stage of both 
evaporation of an organic raw material, and makes possible the thing which improve the operation 
effectiveness of a manufacturing installation, and for which an organic EL device's is manufactured 
cheaply. 
[0010] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, the organic 
EL device manufacturing installation by this invention The driving means which you have [ driving 
means ] the engagement section which engages with the evaporation eel in which the organic raw 
material is held possible [ balking ], and makes it go up and down said evaporation eel to a rise location, 
And it has a heating means to heat said evaporation eel which occupies said rise location in order to 
evaporate said organic raw material. In the organic EL device manufacturing installation to which the 
vacuum evaporationo to the substrate of said organic raw material which evaporated from said 
evaporation eel is performed inside a vacuum chamber While being attached in said vacuum chamber, 
the interior can be vacuated and the exterior and said vacuum chamber are received. The supplement tub 
which can be closed in the seal condition, respectively, The conveyance base which has the installation 
section which lays said evaporation eel for a supplement in a positioning condition while being able to 
hold in said supplement tub, And it has the drive which conveys said conveyance base possible [ a round 
trip ] between the loading location in said supplement tub, and the advance location in said vacuum 
chamber. Said driving means can descend to the downward location of the lower part of said 
conveyance base conveyed in said engagement section in said advance location. Said evaporation eel It 
changes from engaging with said engagement section which carries out rise passage of said conveyance 
base, and it being raised from said installation section, carrying out engagement balking from said 
engagement section which carries out downward passage of said conveyance base, and residual 
installation being carried out at said installation section. 

[001 1] Thus, according to the constituted organic EL device manufacturing installation, the engagement 
section which goes up by actuation to a driving means can engage with an evaporation eel, the stop 
section can be passed, and an evaporation eel goes up further and is carried to a rise location by the 
engagement section. The gas organic raw material which evaporated from the evaporation eel by being 
heated by the heating means in a rise location is vapor-deposited by adhering to the bottom side of the 
substrate arranged at the vacuum chamber bottom. Since heating of the evaporation eel by the heating 
means is performed quickly, the amount to which an organic raw material becomes useless is used 
efficiently few. When dropping an evaporation eel to the downward location of a conveyance base and 
carrying out downward passage of the conveyance base, a driving means leaves a used evaporation eel 
to the installation section on a conveyance base, and is made to lay, if the organic raw material of an 
evaporation eel has evaporated. When supplementing an organic EL device manufacturing installation 
with an evaporation eel, between vacuum chambers is made into a seal condition, an evaporation eel is 
supplied to a supplement tub from the exterior, a supplement tub is vacuated, and then between a 
supplement tub and vacuum chambers is opened for traffic by making between the exteriors into a seal 
condition. When exchanging an evaporation eel, it advances to a conveyance base in a vacuum chamber, 
and a new evaporation eel engages with the engagement section of a driving means, and goes up in the 
condition by the driving means. On the occasion of supply to the supplement tub of an evaporation eel, 
an evaporation eel is laid in the conveyance base held in the supplement tub by the detail. When the 
conveyance base is already held in the supplement tub, an evaporation eel is immediately laid in a 
conveyance base. Since a supplement tub is airtightly intercepted to the exterior and a vacuum chamber, 
it becomes possible for the interior to re-vacuate it. if between a supplement tub and vacuum chambers 
is opened for traffic, passage of a conveyance base is possible - becoming - a conveyance base - 
actuation of a drive - from the loading location in a supplement tub - since - it is conveyed in the 



advance location in a vacuum chamber. When conveying a conveyance base toward the inside of a 
vacuum chamber with a drive, by controlling the advance location of a conveyance base, the location 
occupied within an organic EL device manufacturing installation becomes controllable correctly, and for 
exchange, the evaporation eel currently laid in the conveyance base by the positioning condition is 
received from the installation section on a conveyance base to the engagement section of a driving 
means, and is passed. 

[0012] In this organic EL device manufacturing installation, the closing motion door which permits 
receipts and payments of said evaporation eel from the outside to said supplement tub and which can be 
sealed is prepared in said supplement tub, and the gate valve which can be switched between the closed 
states which change sealing cutoff into the open condition of permitting passage of said conveyance 
base is prepared between said vacuum chambers and said supplement tubs. The closing motion door 
prepared between the exterior and a supplement layer is opened at the time of supply in the supplement 
layer of an evaporation eel, and then, in order to maintain the vacuum in a vacuum chamber, the gate 
valve is closed. The gate valve prepared between the vacuum chamber and the supplement tub is opened 
only when the supplement tub which closed the closing motion door and was made into the seal 
condition is a vacua, the gate valve with which the conveyance base is in the open condition - letting it 
pass - actuation of a drive - from the loading location in a supplement tub ~ since — it is conveyed in 
the advance location in a vacuum chamber. 

[0013] In this organic EL device manufacturing installation, said conveyance base is ****(ed) in the 
conveyance direction, said evaporation eel of two or more trains can be laid, and said advance location 
of said conveyance base is set up as two or more locations corresponding to being conveyed to the 
location as for which said evaporation eel carries out engagement or engagement balking with said 
engagement section of said driving means for said every train. By ****(ing) in the conveyance direction 
and laying the evaporation eel of two or more trains in a conveyance base, it is one supplement of the 
evaporation eel to a supplement tub with a conveyance base, and it is possible in an organic EL device 
manufacturing installation only for the number of the trains laid in the conveyance base to use an 
evaporation eel over multiple times, carrying out sequential exchange. Exchange of an evaporation eel 
makes delivery and two or more advance locations set up beforehand carry out a sequential halt of the 
conveyance base within a vacuum chamber by conveyance of a drive at the time of the exchange. At this 
time, the evaporation eel of two or more trains laid in the conveyance base is moved one after another to 
the location which engages or breaks away [ engagement ] with the engagement section of a driving 
means. 

[0014] In this organic EL device manufacturing installation, said conveyance base is supported with two 
or more rollers which can rotate freely, and said drive is equipped with the drive motor which drives the 
rack currently formed in the flank of said conveyance base, the pinion which is supported by said 
supplement tub free [ rotation ] and gears on said rack, and said pinion. Since the conveyance base is 
supported with two or more rollers which can rotate freely, when a conveyance base is conveyed, the 
rolling resistance of a conveyance base will become small as much as possible. Moreover, when a drive 
has the rack currently formed in the flank of the conveyance base where this pinion gears with the pinion 
which the driving force of a drive motor is delivered as a configuration which changes rotation into 
reciprocation, it becomes simply certain operating the structure of a drive structural. 
[0015] In this organic EL device manufacturing installation, it is desirable to arrange the receptacle 
section which supports the point of said conveyance base conveyed in said vacuum chamber to said 
vacuum chamber. Since a point receives a conveyance base and it is supported in the section when it 
marches out in a vacuum chamber from a supplement tub, it does not have un-arranging [ of inclining 
with a self-weight ]. In the receptacle section, in order to support by low friction, it is desirable to 
support the inferior surface of tongue of a conveyance base with a roller. 

[0016] In this organic EL device manufacturing installation, about said evaporation eel, said organic raw 
material is held in the interior, and it constitutes from a tubed container which has the pars basilaris ossis 
occipitalis with which said engagement section of said driving means can engage, and although passage 
of said evaporation eel is not permitted in said installation section of said conveyance base, it is 



desirable in it to form the through tube which said engagement section of said driving means can pass. It 
is in agreement with the rise-and-fall location of the anchoring section where the location of the through 
tube of the installation section by which the conveyance base conveyed by the drive for an evaporation 
eel supplement is established in the conveyance base in the advance location which will be occupied 
within a vacuum chamber is established in the point of a driving means. Moreover, it is desirable when 
making the conveyance direction of a conveyance base horizontal and carrying out a rectangular 
crossover with the rise-and-fall direction of the perpendicular direction of the engagement section of a 
driving means makes the engagement section of a driving means engaged to the evaporation eel which 
performed location indexing of a conveyance base or was laid in the installation section of a conveyance 
base. 

[0017] In this organic EL device manufacturing installation, a eel cooling means to cool said 
evaporation eel can be established in the vertical direction mid-position between said rise location and 
said advance location where said conveyance base was conveyed. After vacuum evaporationo of the 
organic raw material to a substrate is completed, heating of the evaporation eel by the heating means is 
suspended, and an evaporation eel descends to the mid-position by the driving means, and is cooled by 
the eel cooling means. The temperature of an evaporation eel falls quickly and evaporation of the 
organic raw material from an evaporation eel stops it quickly. Although heating and cooling of an 
evaporation eel are performed in a different location which an evaporation eel occupies, respectively, 
since migration between each of these locations of an evaporation eel is performed smoothly quickly by 
simple rise-and-fall actuation of a driving means and it does not interfere in a heating means and a eel 
cooling means mutually, the structure of an organic EL device manufacturing installation becomes easy, 
and operation effectiveness improves. Moreover, since cooling of the evaporation eel by the cooling 
means is performed quickly, the amount to which an organic raw material becomes useless is used 
efficiently few. 
[0018] 

[Embodiment of the Invention] Hereafter, the example of the organic EL device manufacturing 
installation by this invention is explained, referring to an accompanying drawing. Drawing of 
longitudinal section showing one example of the organic EL device manufacturing installation according 
[ drawing 1 ] to this invention, Drawing 2 is drawing of longitudinal section showing an example of the 
cooling means used for an organic EL device manufacturing installation. The A-A sectional view of 
drawing 3 , The top view cut by flat-surface B-B of the cooling means which shows drawing 3 in 
drawing 2 , and drawin g 4 are drawings of longitudinal section showing the evaporation eel supplement 
device of an organic EL device manufacturing installation shown in drawing 1 . The C-C sectional view 
of drawing 5 , The sectional view cut by flat-surface D-D of the evaporation eel supplement device 
which shows drawing 5 in drawing 4 , and drawing 6 are the sectional views cut by flat-surface E-E of 
the evaporation eel supplement device shown in drawing 4 . 

[0019] The vacuum chamber 2 by which the manufacturing installation 1 of the organic EL device 
shown in drawin g 1 was supported by the equipment frame, The evaporation cylinder 3 by which the 
substrate 8 which is arranged every length in the vacuum chamber 2 at a condition, and should form 
membranes to upper limit is arranged, It has the tubed container which can hold the organic raw material 
9 (refer to drawing 2 and drawing 3 ) which a substrate 8 should be made to vapor-deposit. And the rise 
location U in the evaporation cylinder 3 The evaporation eel 4 which can be located between the 
downward location L of the lower part of a conveyance base (it mentions later) and the rise location U, 
and the downward location L, and can move up and down between the mid-position M besides the 
evaporation cylinder 3, It has a heating means 6 to heat the evaporation eel 4 which occupies the rise 
location U in order to evaporate the driving means 5 which moves the evaporation eel 4 up and down, 
and the organic raw material 9 held in the evaporation eel 4, and a eel cooling means 7 to cool the 
evaporation eel 4 which occupies the mid-position M. 

[0020] The vacuum chamber 2 has the proper configuration and is installed on **** by the equipment 
frame 10. The interior 1 1 of the vacuum chamber 2 is maintained by the usually advanced vacua with 
the vacuum suction means (cryopump) which is not illustrated. Although not illustrated in the vacuum 
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chamber 2, the proof-pressure glass window which can be looked [ 1 1 ] in can be prepared in a proper 
location. The evaporation cylinder 3 is installed in the interior 1 1 of the vacuum chamber 2, after having 
been supported by the support saddle 12. The evaporation cylinder 3 consists of barrels carried out every 
[ which consists of a metal with high thermal conductivity like copper ] length, such as an rectangular 
pipe object and a cylinder object, and upper limit and a lower limit serve as Openings 25a and 25b, 
respectively. The evaporation cylinder 3 is serving to show to going up the organic material gas 
(henceforth "evaporative gas") which the evaporation eel 4 evaporated toward a substrate 8. In the 
example of illustration, although only one evaporation cylinder 3 is held in the vacuum chamber 2, two 
or more evaporation cylinders 3 may be put in order and held. In this case, in each evaporation cylinder 
3, although the above-mentioned evaporation eel, a driving means 5, the eel cooling means 7, and the 
evaporation eel supplement equipment mentioned later are arranged, the organic raw material 9 held in 
each evaporation eel 4 can be used as the raw material of different species at the order vapor-deposited 
to a substrate 8. 

[0021] As for the evaporation eel 4, it is desirable to consider as the transparent glass crucible in which 
upper limit carried out opening in order to enable a check by looking of the residue of an organic raw 
material from the exterior especially. The heating means 6 is attached in the evaporation cylinder 3, and 
when the evaporation eel 4 goes up in the rise location U in the evaporation cylinder 3 by the driving 
means 5, the evaporation eel 4 will be in the condition of having been surrounded although not attached 
in the heating means 6. The heating means 6 is an indirect heating means to have the configuration of 
the tubed heater equipped with the resistance heating line by which a power source is supplied through 
the electric wire (not shown) prolonged from the outside of the Vacuum chamber 2, and in order to 
evaporate the organic raw material 9 held in the evaporation eel 4, it heats the evaporation eel 4 even 
from a perimeter to 200 degrees C - 300 degrees C. 

[0022] The driving means 5 is formed at the tip of a motor 15, the belt-transmission device 16 in_which 
the rotation output of a motor 15 is transmitted, the splice 17 that tells rotation of the output side of the 
belt-transmission device 16, the **** shaft 18 which rotates with a splice 17, the ball nut 19 screwed in 
the **** shaft 18, the climbing-shaft object 20 attached in the ball nut 19, and the climbing-shaft object 
20, and has the evaporation eel 4 and the engagement section 21 which can be engaged. The driving 
means 5 has the case 22 which encloses the structure from the splice 17 to the engagement section 21 in 
the seal condition, and maintains the vacuum inside [ 1 1 ] the vacuum chamber 2 again. Furthermore, 
the slit 23 of the pair prolonged in a lengthwise direction is formed in the climbing-shaft object 20, and 
the regulation piece 24 attached in the vacuum chamber 2 is engaging with the slit 23. Therefore, 
rotation of a motor 15 is ****ed through the belt transmission device 16 and a splice 17, it is transmitted 
to a shaft 18, and the rise-and-fall drive of the climbing-shaft object 20 is carried out by screw-thread 
operation with the ball nut 1 9 in which rotation regulation is carried out by the * * * * shaft 1 8 and the 
regulation piece 24. Rise and fall of the climbing-shaft object 20 become settled according to the hand of 
cut of a motor 15. The illustrated driving means 5 is an example and it cannot be overemphasized that 
the actuator which consists of an air cylinder etc. is employable. 

[0023] Above opening 25a of the evaporation cylinder 3 top, opening 25a is approached and the shutter 
26 which can be opened and closed is arranged. By being able to establish a drive 5 and the same device 
as an object for closing motion actuation of a shutter 26 behind the shutter attitude path 27 connected to 
the vacuum chamber 2, and operating this device, a shutter 26 can be made to be able to move at the 
shutter attitude path 27, and closing motion actuation of a shutter 26 can be performed. A shutter 26 is 
closing in addition to a vacuum evaporationo period, and has prevented that evaporative gas goes up 
further and adheres toward a substrate 8 from the evaporation cylinder 3. You may make it prevent 
further the vacuum evaporationo to the substrate 8 by the evaporative gas of the time of evaporation 
initiation with high possibility that an impurity is included, by forming a shutter (not shown) also 
directly under a substrate 8. 

[0024] The substrate holder 28 is attached in upper wall section 2a of the vacuum chamber 2 in right 
above [ of a shutter 26 ], and the substrate 8 conveyed by the conveyance means 30 is held in the 
location right above the evaporation cylinder 3 by being inserted by the holder 29 which cooperates with 



the substrate holder 28 and the substrate holder 28. The mask 3 1 which has the predetermined pattern of 
the substrate holder 28 in a lower part can be held with the mask holder 32, and only the exposed part of 
the substrate 8 according to the pattern of a mask 3 1 can be made to vapor-deposit an organic material 
immediately. The actuation shafts 33 and 34 which penetrate upper wall section 2a of the vacuum 
chamber 2 in the seal condition can perform actuation of a holder 29 and the mask holder 32. 
[0025] As shown in drawing 2 and drawing 3 , the eel cooling means 7 is equipped with the eel cooling 
objects 40 and 40 which can approach from the side to the evaporation eel 4 which occupies the mid- 
position M. As for the eel cooling objects 40 and 40, it is desirable to consider as the copper case where 
thermal conductivity is high so that heat can be promptly taken from the evaporation eel 4 in the state of 
approach. In the lower limit of the evaporation eel 4, the bearing bar 36 which carries out insertion 
engagement is projected and attached in the support hole 35 currently formed in the supporter 21 of a 
driving means 5. Each eel cooling object 40 is equipped with the half-tubed curve side 41 which 
encloses the one half of the outer case side 37 of the evaporation eel 4 in the side which faces the 
evaporation eel 4, and the shelf 42 which has the shelf surface 43 of the shape of a sector corresponding 
to the base 38 of the evaporation eel 4 in the bottom section. When the shelf surface 43 of a shelf 42 
carries the base 38 of the evaporation eel 4, each eel cooling object 40 is stabilized, and can hold the 
evaporation eel 4, and can cool the evaporation eel 4 also from a base 38. 

[0026] cooling from the heat exchange machine 50 (refer to drawing 1 ) with which the cooling water of 
3 times Centigrade - 4 times as a cooling medium is arranged in the exterior of the vacuum chamber 2 ~ 
it flows into the cooling room 44 currently formed in the interior of each eel cooling object 40 through 
the supply pipe 45 as a conduit, and returns to the heat exchange machine 50 through a return pipe 46. 
The supply pipe 45 and the return pipe 46 have penetrated peripheral wall section 2b of the vacuum 
chamber 2 in the seal condition, serve as the connection section prolonged even in the air actuators 47 
and 47 (only one side is illustrated) as an operation system currently arranged in the outside of the 
vacuum chamber 2, can drive it with air actuators 47 and 47, and each eel cooling object 40 can be made 
to move to the evaporation eel 4, as shown in drawing 1 R> 1 . 

[0027] When stopping vacuum evaporationo of the organic raw material to a substrate 8, while stopping 
the energization to the heating means 6, the evaporation eel 4 is dropped to the mid-position M by the 
driving means 5, the air actuators 47 and 47 as an operation system are operated, and the eel cooling 
objects 40 and 40 are made to march out to the evaporation eel 4. The eel cooling objects 40 and 40 
close to the evaporation eel 4 start cooling by taking heat from the evaporation eel 4, and stop 
evaporation of an organic raw material immediately. Consequently, evaporation of an expensive organic 
raw material can stop, it can become possible to hold down useless consumption of the organic raw 
material diffused without being vapor-deposited by the substrate 8, and to use an organic raw material 
efficiently, and the manufacturing cost of an organic EL device can be reduced. 
[0028] Evaporative gas flows out toward a substrate 8 by opening a shutter 26. About the evaporative 
gas which it is going to diffuse in the vacuum chamber 2 from opening 25b of the evaporative gas and 
evaporation cylinder 3 bottom which have stopped in the evaporation cylinder 3, recovery is achieved by 
cooling the evaporation cylinder 3 by making it sublimate to inside 3a of the evaporation cylinder 3 
directly. That is, in order to cool the evaporation cylinder 3, the cooling means 54 by this invention is 
established in relation to the evaporation cylinder 3. cooling connected to the cooling section 55 in order 
for the cooling means 54 to circulate a cooling medium between the cooling section 55 which has the 
annular configuration where lower limit section 3b of the evaporation cylinder 3 was met, and is 
attached in lower limit section 3b, and the heat exchange machine 50 currently arranged in the cooling 
section 55 and the exterior of the vacuum chamber 2, as shown in drawing 1 — it has conduits 56 and 57. 
A cooling medium can be used as cooling water of 3 times Centigrade - 4 times like the case of the eel 
cooling means 7. cooling — conduits 56 and 57 penetrate peripheral wall section 2b of the vacuum 
chamber 2 in the seal condition, and are formed. By cooling the evaporation cylinder 3, it is made to 
sublimate the evaporative gas in the evaporation cylinder 3 to inside 3a of the evaporation cylinder 3 
directly, and it adheres to it. Suitably, by shaving [ a / inside 3] solid organic raw materials which took 
out the evaporation cylinder 3 from the vacuum chamber 2 at the stage, and were sublimated, such as 



maintenance check of a manufacturing installation 1, organic raw materials can be collected and reuse 
can be presented. 

[0029] As shown in drawing 4 - drawing 6 , the evaporation eel supplement device 60 in the organic EL 
device manufacturing installation 1 is equipped with the supplement tub 61 attached in the flank of the 
vacuum chamber 2 bottom, and the supplement tub 61 has the tooth space in which the conveyance base 
63 which can be laid in a positioning condition can be held for the evaporation eel 4 for a supplement in 
the interior 62. Since the vacuum in the vacuum chamber 2 is maintained at the time of connection with 
the vacuum chamber 2, the interior 62 of the supplement tub 61 can be vacuated through the siphon 64 
( drawing 4 ) attached in bottom wall 6 1 a of the supplement tub 6 1 . In vacuation of the supplement tub 
61, it can use with the vacuum pump for vacuating the vacuum chamber 2 in common. 
[0030] The base materials 65 and 65 of a pair are formed in the interior 62 of the supplement tub 61 
along the conveyance direction of the conveyance base 63, and the conveyance base 63 is supported 
with two or more support rollers 66 formed in the location which ****(ed) at equal intervals to each 
base material 65 free [ the rotation to the circumference of an axis of abscissa ]. The train (it is left-hand 
side at drawing 6 ) of one support roller 66 is supporting the conveyance base 63 directly, and the train 
(it is right-hand side at drawing 6 ) of the support roller 66 of another side is supporting the conveyance 
base 63 indirectly through the rack member mentioned later. As for the train of each support roller 66, 
only the thickness of a rack member has a level difference up and down, and the conveyance base 63 is 
supported by the level condition. When two or more guide rollers 67 **** to base materials 65 and 65, 
and it is arranged in the circumference of an axis of ordinate free [ rotation ], each guide roller 67 is 
regulated so that the conveyance base 63 may not carry out a horizontal deflection in contact with the 
side faces 68 and 68 of the conveyance base 63, and the conveyance base 63 is conveyed, the 
conveyance is guided by rolling to side faces 68 and 68. The path 69 is formed between the vacuum 
chamber 2 and the supplement tub 61 , a path 69 can be opened and closed with the gate valve 84 
mentioned later, and its conveyance base 63 is movable through a path 69 in the state of open [ of a gate 
valve 84]. 

[003 1] In order to convey the conveyance base 63 possible [ reciprocation ] between the loading location 
in the supplement tub 61, and the advance location in the vacuum chamber 2, the conveyance base 63 is 
established in the drive 70 for a drive by the supplement tub 61. The drive 70 consists of an electric 
motor 71 like the servo motor formed in the exterior of the supplement tub 6 1 , an output shaft 72 which 
is penetrated and prolonged in the seal condition and drives bottom wall 61a of the supplement tub 61 
with an electric motor 71 , a pinion 73 attached at the tip of an output shaft 72, and a rack 74 with which 
the gear tooth which is formed in one flank of the conveyance base 63, and gears with a pinion 73 was 
formed. In a drive 70, operation of an electric motor 71 changes rotation of an output shaft 72 into the 
rectilinear motion of the conveyance base 63 through engagement engagement of a pinion 73 and a rack 
74. The structure of a drive 70 is simply constituted by engagement engagement of a pinion 73 and a 
rack 74, and actuation becomes certain by it. In the conveyance base 63, since it is conveyed being 
regulated by the support roller 66 and the guide roller 67 in a longitudinal direction and the vertical 
direction, and rotating the support roller 66 and a guide roller 67 when driving with a drive 70, the 
conveyance base 63 runs smoothly. 

[0032] In the mode which exchanges the used evaporation eel 4 and the intact evaporation eel 4, in the 
evaporation eel 4, since the receipts and payments to the supplement tub 61 are permitted, the closing 
motion door 80 which can be sealed is formed in the supplement tub 61 . That is, the wide mouth hole 81 
is formed in upper wall 61b of the supplement tub 61 over almost all the breadth, and the wide mouth 
hole 81 is formed in the closing motion door 80 as a wrap lid. The magnitude of the wide mouth hole 81 
is the magnitude with which can take out conveyance base 63 the very thing, or the time of assembly can 
be equipped. The closing motion door 80 is attached in the supplement tub 61 by the fixture 82 at a 
sticking-by-pressure condition. When vacuating the interior 62 of the supplement tub 61, in order to 
maintain seal between the closing motion doors 80 and the exteriors which were closed, O ring 83 is 
arranged in the surroundings of the wide mouth hole 8 1 . 

[0033] The gate valve 84 which can switch the switching condition of a path 69 is arranged about the 
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path 69 currently formed between the vacuum chamber 2 and the supplement tub 61. In order to carry 
out switching operation of the gate valve 84, the output shaft 86 of the actuation means 85, such as an 
actuator formed in the exterior of the supplement tub 6 1 , penetrated bottom wall 6 1 a of the supplement 
tub 61 in the seal condition, and is prolonged inside [ 62 ] the supplement tub 61, and the bulb 88 is 
formed in the point of an output shaft 86 through the neighborhood link mechanism 87. If an output 
shaft 86 goes up and a bulb 88 runs against stopper 69b with a rise of an output shaft 86 by actuation of 
the actuation means 85, a bulb 88 will be pressed against perimeter [ opening ] 69a ( drawing 5 R> 5) of 
a path 69 through the neighborhood link mechanism 87 until the output shaft 86 which goes up further 
runs against stopper 69b ( drawing 4 ). O ring 89 ( drawing 5 ) is formed in the sealing surface of a bulb 
88, and when breaking the vacuum inside [ 62 ] the supplement tub 61, he is trying for there to be no 
effect in the vacuum in the vacuum chamber 2. 

[0034] If the evaporation eel supplement device 60 is applied to the organic EL device manufacturing 
installation 1, the gate valve 84 prepared between the supplement tubs 61 attached in the vacuum 
chamber 2 and the vacuum chamber 2 will be closed, and the closing motion door 80 prepared in the 
supplement tub 61 where a path 69 is closed will be opened. The conveyance base 63 which can lay the 
evaporation eel 4 in the supplement tub 61 is held, and the evaporation eel 4 for a supplement is laid in 
the conveyance base 63. When the conveyance base 63 is already held in the supplement tub 61, the 
evaporation eel 4 can be immediately laid in the conveyance base 63 from the open closing motion door 
80. Then, the closing motion door 80 is closed and the supplement tub 61 is sealed. The supplement tub 
61 is made into the sealing condition also to the vacuum chamber 2, and re-vacuation is 
[ independently ] possible for the interior 62. After the interior 62 of the supplement tub 6 1 has become 
a vacuum, a gate valve 84 is opened, since a gate valve 84 permits passage of the conveyance base 63 in 
the state of open - the conveyance base 63 - actuation of a drive 70 - from the return location in the 
supplement tub 61 - since — it is conveyed in the advance location in the vacuum chamber 2. 
[0035] The conveyance base 63 of each other is ****( e d) to the horizontal direction which is the 
conveyance direction, and can lay the evaporation eel 4 of two or more trains in it. In this example, since 
two evaporation eels 4 and 4 are used for coincidence within the vacuum chamber 2, the stop section 90 
is formed in the shape of [ of 2x3 ] a grid 3 times so that it may be exchangeable. As shown in drawing 
6 , fitting especially of the stop section 90 is carried out to the wearing hole 9 1 currently formed in the 
conveyance base 63 corresponding to the grid, and it is prepared as an adapter which engages with the 
evaporation eel 4 and is positioned. Where fitting of the stop section 90 is carried out to the wearing 
hole 91 , the through tube 92 of the length along which the bearing bar 36 of the evaporation eel 4 passes 
is formed in the core, and the engagement section 21 currently formed in the point of the climbing-shaft 
object 20 gone up and down to the perpendicular direction of a driving means 5 can insert a through tube 
92 in a rectangular condition with the rod. 

[0036] A drive 70 is used also in order to make the conveyance base 63 convey, whenever exchange of 
the evaporation eel 4 is performed. In this case, the advance location of the conveyance base 63 is set as 
two or more locations where the evaporation eel 4 responded to being conveyed to the location which 
engages or breaks away [ engagement ] with the engagement section 21 of a driving means 5 for every 
train. By conveyance by the drive 70, a sequential halt of the conveyance base 63 is carried out in two or 
more advance locations beforehand set up within the vacuum chamber 2, and the evaporation eels 4 and 
4 of two or more trains laid on the conveyance base 63 are moved one after another to the location 
which engages or breaks away [ engagement ] with the engagement section 21 of a driving means 5. 
When conveying the conveyance base 63 toward the inside of the vacuum chamber 2 with a drive 70, 
migration in the exchange location of the evaporation eel 4 can be correctly controlled by detecting the 
advance location of the conveyance base 63 by the sensor. By ****(ing) in the conveyance direction and 
laying the evaporation eels 4 and 4 of two or more trains in the conveyance base 63, thus, at the time of 
exchange of the evaporation eel 4 After the used evaporation eel 4 is received by the stop section 90 on 
the conveyance base 63 in the condition that residual installation is carried out, the advance location 4 
and 4 of a degree, i.e., the evaporation eels of the following train, moves [ drive / 70 ] the conveyance 
base 63 until it arrives at the exchange location which the engagement section 21 of the driving means 5 
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in the vacuum chamber 2 goes up and down. In the supplement tub 61 , it is exchange (a supplement and 
exchange of six evaporation eels 4) with one supplement of the evaporation eel 4 on the conveyance 
base 63, or the used evaporation eel 4, and it is possible in the organic EL device manufacturing 
installation 1 only for the number of the trains laid in the conveyance base 63 to use the evaporation eel 
4 over multiple times (3 times), carrying out sequential exchange. 

[0037] The receptacle section 95 which supports the point of the conveyance base 63 conveyed in the 
vacuum chamber 2 is arranged by the vacuum chamber 2. The receptacle section 95 was formed on the 
production of the same height as the support roller 66 of the supplement tub 61, and is equipped with the 
receptacle roller 96 which supports the inferior surface of tongue of the conveyance base 63. The 
receptacle roller 96 can support the conveyance base 63 by low friction. Since a point receives the 
conveyance base 63 and it is supported in the section 95 when it marches out in the vacuum chamber 2 
from the supplement tub 61 , it does not have un-arranging [ of inclining with a self-weight ], and can 
maintain the conveyance base 63 at a horizontal position. 

[0038] The location of the through tube 92 of the stop section 90 by which the conveyance base 63 
conveyed by the drive 70 of the evaporation eel supplement device 60 is established in the conveyance 
base 63 in the location occupied within the vacuum chamber 2 is in agreement with the rise-and-fall 
location of the engagement section 21 of a driving means 5. The engagement section 21 which goes up 
by actuation to a driving means 5 engages with the evaporation eel 4, the through tube 92 of the stop 
section 90 is passed, and the evaporation eel 4 goes up further and is carried to the rise location U by the 
engagement section 21. It is as having already explained cooling of heating of the evaporation eel 4 by 
the heating means 6 in the rise location U, and the evaporation eel 4 in the mid-position M. When the 
organic raw material has evaporated, a driving means 5 drops the evaporation eel 4 from the mid- 
position M to the downward exchange location F further, and makes the used evaporation eel 4 lay in 
the condition of having engaged with the stop section 90 on the conveyance base 63. Since a driving 
means 5 still enables evasion of interference with the conveyance base 63, it can drop the engagement 
section 21 from the exchange location F to the downward downward location L. What is necessary is to 
move the conveyance base 63 in the conveyance direction to the advance location of the following **, 
and just to move the new evaporation eel 4 to the rise-and-fall location of the engagement section 21, 
when exchanging the evaporation eel 4. 
[0039] 

[Effect of the Invention] According to the manufacturing installation of the organic EL device by this 
invention, while being attached in a vacuum chamber, the interior can be vacuated and the exterior and a 
vacuum chamber are received. The supplement tub which can be closed in the seal condition, 
respectively, The conveyance base which has the installation section which lays the evaporation eel for a 
supplement in a positioning condition while being able to hold in the supplement tub, It has the drive 
which conveys the conveyance base possible [ a round trip ] between the loading location in a 
supplement tub, and the advance location in a vacuum chamber. The engagement section makes descent 
possible to the downward location of the lower part of the conveyance base conveyed by the driving 
means in the advance location. Since it carried out as the configuration by which an evaporation eel 
engages with the engagement section which carries out rise passage of the conveyance base, is raised 
from the installation section, carries out engagement balking from the engagement section which carries 
out downward passage of the conveyance base, and residual installation is carried out at the installation 
section Operation of an organic EL device manufacturing installation is not stopped, and the supplement 
of the evaporation eel from the outside can be performed, having not canceled the vacuum of a vacuum 
chamber, either and maintaining it. It is not necessary to vacuate a vacuum chamber again after a 
supplement and exchange of an evaporation eel, and the operation effectiveness of an organic EL device 
manufacturing installation can be raised. Moreover, since the device to which the evaporation eel after a 
supplement is moved to a heating location consists of the simplified structure of having the conveyance 
base conveyed horizontally and the driving means which operates perpendicularly to a conveyance base, 
it is an easy device to a heating location, and the evaporation eel after a supplement can be moved 
promptly. Consequently, since the restart of evaporation of an organic raw material is attained at an 



early stage while the manufacture cost of an organic EL device manufacturing installation decreases and 
operation effectiveness improves, the organic EL device manufacturing installation which reduced the 
manufacturing cost of an organic EL device can be offered. Moreover, according to this organic EL 
device manufacturing installation, by one supplement of an evaporation eel, the evaporation eel of 
multiple times can be exchanged, and operation of a manufacturing installation is suspended, the 
vacuum of a vacuum chamber can be canceled, or the need of vacuating a vacuum chamber again on the 
occasion of resumption of operation can also be abolished, the operation effectiveness of a 
manufacturing installation improves further, and the manufacturing cost of an organic EL device can 
decrease further, and can also manufacture an organic EL device still more cheaply in the meantime. 



[Translation done.] 
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«M«<»¥ffiE - E TMJOW UfcWrffiBI-CfcS. 
[0019] HI (c^i-*aE L^^-WMiggg 1 (4, 

y< 2 rt Ktiicei $ ti&o±M\zimr<< * 

**BWRW9 (0 2, 0 3#,B8,) *iR«^1»/Ji«[««» 
troM Wig LfioS^lf 3 fl. <d * IWttitM©IB-e±T 

[0 0 2 0] X£^^2(4, ilS©»««:*LT*s 

9^S*taut5ri:i4S-et5 0 2 <Dtmi 

I(cf4, j^ffi 3 1 2(r4oT££f£tl,fc:WI 

a, 2 5bi4oT^5 0 jjRISfSS 3 14, aiSS-fe*' 4 

5o ia^CD^JT*(4, 2 rttett, -o»|« 

1B3 0^Sl|X**ix-CV^5*S, **<0H»« 3 fc&^T 



[0021] mm±^4 (4, ^ss*»fc*m!s^«5 

«*£|g|P>Tf6i:1-5fc*, ±S^HP Lfc8M4^f7 

3 rticffi 15 #»t tntis 5 , m^^Aimm^m. 5 1 

«toTH55ffi3rtro±#te«U|rS-C±#Ufci:t, M 
itiMRmtttZ. »^S6I4, ISft^2©^ 

»3&*e>jffit5s«ft m^-r) zmcxmutm^tsri 

JBW9*r*»**5fc*, 3>E«"feA'4*rfflH*»e)«*.tf 

2 0 0°C~3 0 0*C|i*TlP*-f5. 
[0 0 2 2] ,|E»)#S5(4, 

W@etti^SreS-r5-</H^fK»*«l 6ir, 

MflMfii 6rotb*ft>jw@te^exL5«#'#i 7t, 

^1 7ic4oTHli5$ix2>feCttl 8 t, JaDWl8t 
#-/W-y M 9 £\ #-/Ws/ H9«? 
ttttfc;fcT^S#*«[fc2 0i x JM*ffi#2 0<Z>ftJtt£ 

jfM $ tux*3 13 *igir/u 4 1 &&-5imtm&® 2 It* 

^TLT^S. IE»^©5(4, *fc % iffl7^f,M 

2 1 *-e©flutfc*a-ttiit» 0 i8A,-eH£^ w< 

2©rt»l 1 (DK^Sr^o^-^ 2 2£*L-C^3o JE 

3 #»&S;h/t*5 D , XS^i- W< 2 (C® D fttt fetvT 
^&m.Mm2 4tfX y y h 2 3I^LTl^ 0 

T, ^e-^ 1 5 ronKEtt^ 1 6 km#¥ 1 

7 t^LTfeCttll 8teSlStt. #^f5#:2 0(4, 
feCttl 8 t^*Jfil2 4ic4oT[H]emiJ$^T^5^ 

-/v-r yH9tojj c^ffl t (- 4 o xg-mm § ^ 

5o #»fift:2 0W#^(4, 5©@te*|Rl^ 
CT^5„ 0^LfcPft^©5f4, -WTfc*), 

[0 0 2 3] ^Hfj 3 CO_hmiJC0M P 2 5 a ro±*l-(4, 

Hp 2 5 a l^jfiffib-CHPH"Hri6*->^ 2 aa«E** 
ixTV^ 0 HS^-ir>'^2^gSK*ixT^5i'-iry^iS 

iiasss 2 7 (7?^*(c(4, ^26 nrnfmrnm 1 1 
t , ^jx. timwmm 5 1 it 5 r t *s x 

§rv--Y -y^jSiIiiSS2 7-Cit3i$-ti:Tv-^5/^ 2 6 (Ogfi 
Hf»«rfT5ri:*s-Ct5 0 ->^^2 6I4 IR*«fRI 

4E 8 (C[b]^^o TMi-±# LT#*-f 5 <£>&P!lt LTV 1 
38^tc J: 5»K 8 ^*«^M^Kih1-5 4 5 LT 



[0 0 2 4] >'< 2 <D±mU 2 a (£(4, V-r y 

9 2 6 ©jt_tfc:*ilOT, *K*^2 8*S*«J#»t&n 

(4, 3 <z>3C_tro'iacflKc*5V^-c, &E*yw^2 8 

t, Sfi^2 8 t*^f5ffiM2 9 iCiot* 

14, 9ft©/<^— ^Sr*i-5-r^^3 1 fc-r* * /Jvi^ 
3 2IC±oT«»priB-caS)5, 3 1 

${tW3 3, 3 4(Cj;oTtT5rt^Tt5 0 
[0 0 2 5] H 2&VBI 3 (c^-f «fc 5 |C, -fe/WftSJ#« 
7(4, *raffi«M€rt&*t>*SK38-fe/U4{i*tLT, 

■fe/HftiMMO. 4 0(4, «5ifitt«T?3lB8-fe/P4iJ»6a 
5 J:$te, ifft£#£ 

»T*icif4, IESj^S 5 2 Hc«fcfc$*i,T^3 
i»^3 5(I«A#^t55«FS3 8iJftfflLTtt5W 

5fla^»-fe/U4©^iSB53 7 0^S:ffi!9Htf*fl5*t 
®SSffl4 1 i:, "HflJ^&v^, H3g-f?A-4roj&ffi3 
8Kl»J6UfcJ«Wtt©«liii4 3 4 2&*« 

KX\^, *t^ftjW!4 0tt, 88354 2»fflffi4 33* 

4Sr»«UT««fUJ.o3M38-feA'4fcJttlii3 8d»fct» 

[0 0 2 6] #*p«Efti: LT©«ft3«~4*©?friJI* 
(4, X£^+:"<2©^|;:ER£ftT^55fc£8^5 
0 (HllMH) ^«iPifturo«f4 5^Io 
TS-fc/WfriPft^ 0©ftg|^ffM£ftT^.5^£pg4 4 
KfifEAU M^)ff4 6^iioT^3?m«5 0(CM5„ 0 
lt*i-J:5fc, ttl&« ; 4 5i:M^l : 4 6i;i4, JE£^ 

77^fai^4 7, 4 7 (-^W^Bl^) [C^TIE 
Wdg|£g|3£|fttaT:fc9, i77?fai^4 7, 4 
7^J;oT,»SlxT, &t^»4 0^lSt/H 

[0 0 2 7] ««8^^H^(73^#^it$*5i: 

4 Sr|g»#a 5 id 4 o TtKttlMiTJTB**, f£» 
aMStUCxr7^fai^4 7, 4 7<H^ib£-t£ 
T v t/P»4 0, 4 0£|£3§-fe>^4(d#LTiitH£ 
*So ^■t/l'4(Cj£gL/c-fe/l-^SP#:4 0, 4 0(4, 



[0 0 2 8] JRJS^H:, v-f 2 6 £P^(7-5 ^ i T 
*S8(d[6]^oTMtLttJ5o ^^3rt(cih*oTV^5 
Hf§#*&t>1i3§fg5 3 WTfi'lWWP 2 5b 1>>tbn&<f- + 

«3S:^*Pi-5ri:^«tt), HR^fSj 3 ©ftffi 3 a (£«[« 
lc#***5iiT?iaJDli4SH&ii5 0 HP*,. 3KfS1W3 
ftSP1-5fefe, re8H£J:S^^£5 4**ft£ffi3 
fcH*LTKlt&;h/CV*5. 0 1 (c^-fj; 5 (-, ?ft£P^ 
© 5 4 (4, 3 (DTiffin 3 b (-So7cS«^5rW 

LT^3bKia!mtt&;h/c^s#&gis5 5i:, ^sp 

S8 5 5i:K^ + ^<2ro^S|J^Ega!$tv-cvN5»Xljl 
^5 Oir^rax^ip^^^^^s/c*, ?££P^5 5 
fc«8K£ftfc»3MMf5 6, 5 7i«rfl|;iT^.5 0 ?££p 
flEflctt, -fe^*P#S7©»-g-iPl«^, «ft 3^-4 
SwftS*i-t-5^t^Tf 5„ JftipiJMff 5 6 , 57 
(4, 2 ro/lH §B 2 b &$smjJB£jriI LT 

rt©JJE«^tt, 3SI8fSi3roi*gffi3 a (ci;^(c#¥£-tt 

Kfflf-+^2a»63||E3S1W3S:a!9au #*LfcBfl* 

[0 0 2 9] H4~H6K*i-J:5fC % |fiEL»f« 
^®1[C*3(45^^/V*^^#6 0(4, XgftV 
/■< 2 ©T«iJ©«C& <9 tftf ffiftft 6 1 m*LX 
*5<9, ffi^«6 1(4, ^r©rtg|$6 2(£, *taffl©*8B-tr 
/^4 Srfig^fcttffilc^gplfg^^^ 6 3 ^iR^"Jfg 

K^+^2rt(7?K^S:i(6«ri-5fc«), *f3?S»6 1 co 
^lSB6 2(4, ffi^E«6 1 rojS!6 1 a ti» Of+»t feiXT 
^58191*6 4 (04) ^iiCTX^fk^IfgT'feSo ffl 
*«6iroX^b(C(4, 2 tt&Kt&ti 

[0 0 3 0] ffl5S«6 KDrttC6 2KI4, mmiS 6 30 
HK3S*rtl t»o T-»coX^#: 6 5, 6 5 a*Rtt fenx 

fc 1 ?, 6 3(4, #x^fr6 5(r^^Pi(cpseL7c 

76 6(C4oTS^^tbTV^5 0 -»n-7 6 6 
©59 (0 6 (4«^^ 6 3 SriSftmi «r LT*J 

D, »i#D-7 6 6W?ij (@6T'«1) (4, 
1-5 7 y ?mt&fr Ltll^ 6 3 SrWJffitiSRp L-CV^ 
So «SfD-7 6 6«)5llH:9y^(BW«)J**«»t±T 

Kffr6 5, 6 5tett*ft©*rtn-?6 7#|»|IUT1K 

(4, lR5i-& 6 3 ©filjffi 6 8 , 6 8tSiLtti^6 3 



8 4 OM*ttg-CjRjS-& 6 3 tm& 6 9 £iloT#ft "I 
[0 0 3 1] «K1£6 3£«e«6 lrtroStftfigirX 

w< 2 omm&w. t (D^\x^mm^mmm-t 
oiwtbtix^z. m$«7 0(4, 

WteRttbftfcf— #^-*©<fc?fcmi!tfr-*7 i 

t, ffi^E«6 1WJSS6 1 aSrft^ffi^jriifretJt 
*JBtfr-*7 lfcJ:oT8aHii**i3ttl;*jWi7 2t, a* 

an? 6 3 <D-jj(Dinn\mi$.£nt°=.*>> 7 3 1**-^ 

5tz)«Jhfc7y^ 7 4 fci»b«j«**lTV^5. K 

t, W^»7 2ro[aItel±h°=^->'7 3 7 4©Pf 

^•V^^LT*^6 3<7>«Hil»«m£tl.5„ 

f -ty 7 3 i 7 y ^ 7 4 j; 9 , mmm 

m 7 o oflti&tf ffisicftjft $ n&^imtmm ttes. 

»££6 3(4, WWW»7 0fcJ:o-cWfc**i5i* 
fc, £ttn>-?6 6i:3lSl*in«-?6 7i:fc,fcoT«#Gl 
t±T7Jr6]t l^aiW**bJ.oX«Pa-5 6 6 i^rtn- 
96 7fcfc|I!teS*/J}#MR£*ft3©"T?, «Si££6 3 

[0 0 3 2] {£ffl)g©»fe/U4 £*l£flM3§-tr/U4 

8 OWt^TV^o BP*,, *gftlf6 1©±I6 1 b 

*5 9, WMW8 0(4£P?L8 1 £?S5^£ UT^itfetV 
TV5„ £P?L8 1©*££(4, »3ia^(C«^6 3 

5 0 Btft»t*8 2tJ:oT*l*flr6 lie 

EEfrttlBfcl&iJtttt&ftS. «?C«6 1 ©1*1^6 

Sffrt 5 £ # fc, BfliK $ ftfcBBBlSS 8 o t ^g|5 1 ©p B 1 <o 
%m%mft-t5tc$>, £n?L8 lojstjtttoy V^8 

[0 0 3 3] K?g^^^2£M^«6 1 
$tiTV^aS&6 91CHLT, aK6 9(DHH9«(tt«r«) 

'<^8 4&fflffl»tf^5fc«> N W6 1©*»KR 

8 6tfS*tStt6 1W/SS6 1 aSrttimiUcJIiiUT*! 
6 1 ©rtgp 6 2 ieJEt>"T 19 , 8 6 ©fc«JBB 



/<6 9b (04) (CSStSfc5*-C, /<A</8 8HH22 
y^**«8 7&#LT»!&6 9©MnJSIB6 9 a (0 

5) tjfuaxbii*. /<^8 8 ©fttngictto y V 

^89 (0 5) iSKItfcixTfe!?, ttSW6 1©F*3£|5 6 

2 ©*££?&5 £§(;:, M&3-*rW2ft<on&\cmW 

[0 0 3 4] ||f§ir/Mf Mi 6 0 ***HE L5frF8!it 
2KJRQttltfc;h,T^3*taittf6 1 irolBUcKttfcirT 

h/^8 4SrHc, as§6 d^mmLtz^m 

T««6 l(qfm^TV^ISPflli8 0£|§< 0 ffiS 

ii 6 1 izm%-t^4 zMw^imtemmis e 3 u 

3 tflEfcHlateflr 6 lfclR**ixTV^5»#^«:» HVVfc 
WWW 8 Oi»bitt,|c3llE»-feA'4*r|Rafr&6 3 fctMtf 
SrtmS, §BHIP8 0S:KCT«^»6 
l«:«*H-<5. ffi^Weitt. Kffi^-t^2lcitUT 
tftK^lii: ZtlXtS 0 , f^35 6 2 t4#3A-t?ffK^{b^ 
mXhZ> c ffiftWQ 1(0^6 ZtfMQbte^tcttMX' 
f~ Y'*<i\>-78 4*B*»*t5. 4ttB*t 

KIUW97 0Wf^»)icJ;oT«7tlf 6 lftroM^iE^ 

[0 0 3 5] «ii^6 3i4, «MI^|Sn?*)5*5F*flJ^ 

2X3W^^{C#±gB9 0^R(te 3 nTV>5„ «±«|S 
9 0(4, ^(C0 6i^-f-4 5ic, «Hffc»«:LTl»aS^ 
6 3{CfM$nTV^g*?L9 1 lc«^$tlJ.o^ir 
/MCff^LtefftfetSTyT-^ t LXWlttbthX 

V^S 0 «±gP9 0(4, ^*?L9 i\zm^^titz^mx 

(4, ^»^«l:I«t/H»J^3 6iSii5«©J| 
ii?L9 2asjg^$nT*3 0, Itii?L9 2f4, fg»^S5 
»SE*r6](c±Ti-5#»1i5#:2 0 W5feffi^l^fi)c$ti 

mxhz, 

[0 0 3 6] Wmmi 0(4, KB6-feA'4<OSE»^fT*> 

ttS^ 6 3 Oitt±i|4g(4, ^^^4^^^ 
Sfd«B»^a5«)«-&lBJ2 1 £«^Xi4^M^5f4 

S* xmk $ tis r t taws ufcit*weE(cia£ $ 
Tv^-5 0 mmmm7 o\c£zwmx\ M^6 3it m 

4, 4(4, waB&st5(r>»&a2 1 t^xim^mm. 

■T54tJl*T?**fc|IHb**b*. ,Ptt«*7 0(c4oT 

(C, JR3I^6 3»ilffi^tt^irvy-T^tti1-5r £(C4 

5, «**^4©iS5jjM&«^©»»^jEflltlBI#-t-5i 



LTit§^iJ©iiJ§-ir/U4, 4£gtg-f5~ <HcJ;i9, j£ 

fL BSb#Mft 7 o mma 6 3 &#;©iittHigs bp 

©10©«;tXii^ffl^©i;3i§-lryU4 £©£& (6ft 

©nis-tr/^©^ • x«) t% fimELm^mmmw 
i 6 3 icMwztitzmnmzimmiB} ( 3 

[0 0 3 7] UsSf-t 2 fc|4, 2 
766 iPDS^ ©SftHitdSit <btu 63© 
5. *£&6 3I4, ffi*«6 y^^ff>A2rtl; 

S§fflUfci*fc, 5fe*«asSlt»9 5-cil*S*i,5o 

[oo38] iist/uMi e 0 <Dwmmm 7 0 ^ * 

ii?L 9 2 ©{£ g/5 s fE«i#I£ 5 ©«£§B 2 1 ©JWfeg t 
1 )V 4 t LT#ltg|5 9 0 ©KS?L 9 2 

5i;3§-fe:/P4 ©Jflfl, *ffi{fceM-C0>jK$B-fe/U4 ©^*P 

» U2J S i: , IK^IS: 5 4 % * «M*» f, 

HfcT#©£^«F*-?Tfc£*, {£ffli$*©is3§i? 
/W4£«-&6 3±©«itg|5 9 OfcflteLfctt«fcWi 

Sfft-tSfct^tt. «£6 3 &*H££fflK:3cl;:<7)iJSffl 
&g£T#»£*, frU«1r^4<H^g|5 2 1©# 

[0 0 3 9] 

t itui\ i/*\z& <o tttf htizt *jcrt»as 



&mm-rzm&m> b^mBLLxmmmm^mm £ 

5. ffl^W^ir/u-^DivfigST 
= x N ^1 E L *^MitSg£i§#t-f 5 ~ 

«r» ««-t/w© i ®coffl^-e, mm^m^ivnmk 
«saas«©«ea*as-jii«ii±L, ^r«EL*^©a!iJs 

a^hifl»3E^ffi«LT, *«EL«^«r-JiaMBfc«3t 

fctiE L^S^gro-HJfefij^^-riiKirffiii-cfe 
5 0 

[0 2] *«EL*T-«!itsa^fflv^ix5ftiP¥S 
©-WSrte^UT^I-SISffST-fcoT, 0 3 ©A- AW 
B0TSb5„ 

[0 3] 0 2{^-f-^p#©©spMB-BT©»fB0 

[04] ^^m^x^mm±^m^mm^mx.m 

X, 0 5©C-CtfrE0Tfc3 o 
[0 5] 04(C^-r^-fe/^^gg©2p ffiD _ DT 

[0 6] 0 4(c^-T^ir/^i^g©^BE-ET 
©W®0Tfe-5 o 

1 ^HEL^T-Mit^g 2 JCSS^+ 

2 b j^ga 3 mm 

4 ^^ir/U 5 

6 JDfi#S 7 -ir^^Sp 



8 




9 




7 3 




7 4 


7^ 


1 1 




2 1 


Ate* 


8 0 




8 4 




4 0 








/l^ 








6 0 




6 1 




9 0 




9 2 


JtSHL 


6 2 




6 3 




9 5 








6 6 




6 8 


MA 


U 




M 




7 0 

9 




7 1 




L 




F 
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[05] 




